Since October 1999 we carry out continuous measurements of the slow ground motion on and nearby Fermilab site with a primary goal to provide experimental data for the Very Large Hadron Collider (VLHC) and Next Linear Collider (NLC) projects. Here we give a general description of the experimental set-up, present main results and discuss consequences for the colliders.
INTRODUCTION
shows general layout of the experimental set-up which consists of a hydrostatic level system, data acquisition stations and a PC for communication with the stations, data storage and processing. Hydrostatic level system is based on principle of equal water levels in communicating vessels. Each vessel is equipped with a capacitive sensor and a thermal sensor and linked to its neighbors by four Vi" diameter polyethelene pipes (2 for water and 2 for air connection). The air circuit between the vessels has only one small opening to the atmospheric pressure. Water, being inexpensive, safe and a good electric conductor, is used as the reference fluid. However, it has a relatively large coefficient of dilatation which is temperature dependent (about T[°C]*105 1PC for temperatures in the range 10-30 "C). Corresponding temperature corrections are being made by computer on base of the local temperature measurements. In a 210-m long system of water filled pipes, any perturbation results in an equilibrium state after about 2-3 minutes. 
STUDIES IN PW TUNNEL
This is an unused beam line for fixed target experiments with a shallow (5 m depth) tunnel built by "cut-andcover" method in 1970's. It has flat concrete floor that made quite easy the installation of 6 HLSs over total length of 180 m (30+30+60+30+30 meter apart). An important drawback of the tunnel was that it was not possible to seal it completely, and there were huge temperature variations from one end to the other. Despite (sometimes, because of) few automatic air conditioning units spread along the tunnel, average temperature also varied a lot -sometimes by few O C a day, and some 4 "C over 3% months (see the second plot from top in Fig.2 ).
Obviously it caused a lot of changes in the level readings, e.g., as big as 150 pm are seen in FD26 -sensors 120 m apart, top plot in Fig.2 -and about 300 pm in SO2446
(the 3" plot from top). It is not clearly seen in Fig.2 -and will be demonstrated in the next section -but earth times occur two times a day with some 20 pm peak-to-peak amplitude in FD26 but practically absent in SD.2446 (and, thus, do not affect accelerators). Power of the latter variation grows approximately linear with time D-SD2446(T)= T *114 pm2/day (see dashed line in the bottom plot). There is a handy "ATL law" [4] 
MEASUREMENTS IN AURORA MINE
In April 2000, we moved the system of 8 HLSs into the Conco-Western Co. mine (North Aurora, IL) -some 3 miles South-West of Fermilab.
to December 3 1,2000. This is a 200-300 ft deep multi-layer mine in GalenaPlattville dolomite. Our 210 m long system was set at the depth of 250 ft near the border wall of this 0.8kmx1.4km underground facility. During the studies the mine continued dolomite production and some 3 tons of explosives were detonated each day at around 3 p.m. except weekends in different areas and at different levels of the mine. It is anticipated that the blasting will be moved to the very opposite part of the mine from our system -some 1 km away -in the fall of 2001.
Ventilation system makes the temperature of mine very dependent on the outside temperature.
The blasts strongly affect our measurements, as they cause jumps in the sensor positions -e.g., see some 20 pm jump up on Dec.6,2OOO and some 15 pm jump down and up on Dec.17 in the FD06 record shown in the top plot of Fig.3 (probes are 180 m apart) . At the same plot one can see 20 pm variation two time a day due to tides, and some 80 pm drift over 30 days. The second differences SDI223 (probes 30 m apart) and SO0336 (90 m apart) presented in the second and the third plots from the top do not contain any visible signs of the tides (amplitude is less than lpm) but do show the blasting jumps and the drifts, which often correlate with the average temperature variations (see the bottom plot). There were no blasts over weekends as well as sometimes the temperature does not change much as well, so one can use such records for analyzing "natural" ground diffusion at shorter time scales. For example, on a quiet weekend of Oct. 13-15, 2000, the temperature variation was less than 0.05"C. The 2 days record analysis is presented in Fig.4 which shows the dispersion of the second differences 
CONCLUSIONS, DISCUSSION
We have observed that slow ground motion in shallow PW tunnel is some 10 times more powerful than in 250-ft deep Aurora mine, corresponding ATL-approximation coefficients are A=( 1-10)xlO" pm2/s/m and A=(0. Emittance control in the NLC main linac depends on speed of a beam-based alignment system, and the ground motion observed in the Aurora mine is tolerable for 30-min fast system [3] , while correction of the PW ground noises would require 10 times faster system. We are thankful to M.Dunn M.Averett, A.Sery for valuable assistance in our studies.
